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11042-12OI FmquencyofProstheticValveRelaWd
Complications with Oral Anticoagulant
Combinad with Aspirin aftar Mitral Valvs
Replacement by St Jude Medical Prosthesis
P.Laffort, R. Roudaut,X.Roques, E. Baudet, C. Deville, S. Garrigue,
C. P6pin, M. Marszanof, J. Bonnet. HdpitalCm’diobgique,Pessac,Frsnce
Thromboembolism and bleeding are the main cauaes of morbidity and mor-
tality in patients with mechanical prosthesis. Thus 224 patients (pts) selected
at random were followed-up over a 5 montha period, after mitral valve re-
placement (MVR). Biological and clinical parameters evaluated throughout
the follow-up period were submitted to a multivariate analysis. A trens-
esophageal multilane echocerdiography was carried out at 8 daya and 5
monthaafter surgery. 109 pts (group 1)received aspirin (200 mg per day from
postoperative day one) with oral anticoagulant (OAC), and 115pts (group 11)
were treated with OAC alone (target range INR 2.5 to 3.2). At postoperative
day 8, there waa no significant differences in incidence of strands (ST) (44%
group 1,49% group 11)between the two groups, but adding aspirin decrease
thrombus (TH) frequency (5% vs 14%, p =0.02). The existence of STandfor
TH on day8 was highly predictive of their pereiatence (p = 0.01) at 5 months.
Results in intention to treat at 5 months showed less frequent thromboem-
bolic events 2% vs 12Y0p = 0.006 in group L However, in this group there
was also significantly more gastrointestinal bleedings 8Y. vs O% p = 0.01.
Finally, valve reiated events were 24~o on hth groups. Thrombi were cor-
related with the embelic morbidity (p = 0.00306), whereas the presence of
ST did not increase morbidity. We concluded that the association of aspirin
with OAC does not reduce ST frequency but decrease TH. TH incidence but
not ST was correlated with morbidity. However, the association aspirin and
OAC does not reduce morbidity at 5 months after MVR by St Jude Medical
prosthesis.
11042-121I ;;g~/~~;n&~U;~~~g;~~~eentVAfier
C.Naraaimhan, Z. Blanck, S. Deshpande, K. Handa, A. Dhala,
M.R. Jszayeri, M. Akhtar. SinaiSan?aritarVSt.Luke’sMedicalCentem
Milwaukee,W/,USA
Valve replacement surgery (VRS) is an accepted therapy for patients with
severe valvular heart disease. However, these patients continue to be at
riak for sudden cardiac death despite valve replacement. We analyzed the
clinical and ektrophysiolcgic characteristics of patients with valvular heart
disease who had developed inducible austeined monomorphic ventricular
tsohycerdia after VRS. There ware 20 patients (18 men and 2 women) age
60 + 15 years. 8 patients (40%) had sustained ventricular tachycardia due
to bundle branch reentry (BBR) and 12 (80%) patients had “myocerdial”
ventricular techycardia (MVT). In Group I sustained BBR occurred in the firat
poatoperstive month in 75% of patients (8/6). In the remaining patients it
occurred 10 montha (n = 1) and 4 yrs (n = 1) after VRS. In Group 2, only 2
pte (17%) developed MVT in the first postoperative month (p < 0.05).
BBR(S) MVT(12)
1. Age 58* 19 60 k 17
2. Wlvs Sumev AotiidMitm~BOth Elzo 41513
3. VTwithin 1 monthafter valvo surgery 6 (75%) 2 (17%)
4. EF > 55% 3/8 0/12
Cone/uaion.’Sustained BBR occurred -= one month post VRS in most
patients. Intraoperative trauma to the adjacent His Purkinje system appears
to facili@te the development of this arrhythmia.
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D104358 Vortex Structures Within the Modified FontanConnection Play a Primary Role in Energy Loss:
In Vitro Digital Particle Image Velocimetry Studies
R. Shandae, C.G. DeGroff, J. Kwon, L. Valdest-Cruz. TheChildren’s
Hospital,DenvecCO,USA
Although In vitrostudies to examine qualitative flow patterns through simu-
lated Fontan conneofiona have been performed, none have included quanti-
tative experimental measurements of whole field velocity profilea. We used
digital particle image velocimetry (DPIV), a laser based method which mea-
sures multi-component velocities, to examine velocity profiles within simu-
lated inferior and superior venacava(IVC, SVC) and right and left pulmonary
arteries (RPA, LPA) in in vitroglass models of the modified Fonten mn-
nection. Four configurations were examined: 1) No offset between WC and
SVC; 2) IVC and SVC offset by 1/2 SVC diameter; 3) IVC and SVC offset
by full SVC diameter; 4) SVC connecting at an angle (80Q)to RPA. DPIV
provided excellent images of whole field velocity vectors (Figure). Velocity
profiles through the connection were significantly altered by vertical flowe
between the SVC and WC flow streams. These vortices constricted the flow
streams, resulting in a decreased flow area, increased flow acceleration and
lower diatal pressures. Flow velocities in LPA and RPA for medals where
vortices were maximal (models 1, 2) were significantly higher (> 28%) than
velocities in the models with smaller vortices (models 3, 4). These vottices
appear to be primarily responsible for increased pressure drop; cases where
vortex size was diminished resulted in more efficient transport of flow with
lower pressure loss.
DPIVvector; kormodel 2.
Vertical flow patterns at the confluence of incoming and outgoing flow
streams as well as within the RPA and LPA in Fontan connections appear
to play a primary role in producing energy loss within these connection.
Fontan anastomoses deaigned to diminish vortices should be the most en-
ergy effieient in the clinical situation.
I 1043-591 Dosathe Addition of Curvature attheTOtsl
Cavopulmonary Connection (TCPC) Site Reduce
Power Losees?
S. Sharma, A. Ensley, G.P.Chatzimavroudis, A.A. Fontaine,
A.P. Yoganathan. Emory UniversiWAtlanta,GA,USA,GeorgiaInatituteof
Tahno/ogyAtlanta,GA,USA
We have demonstrated that offsetting the cevae at the TCPC site reduces
power losses. We hypothesize that curvature in addition to offset results in
further reduction of the power losses. Thus, the combination of offset and
curvature was studied and compared against our previous data from straight
modele. A4ethoda:In glees models, the superior ceva (SVC) wee curved
towards the left pulmonary artery (LPA) and the inferior csva (WC) towarda
the right pulmonary artery (RPA) with 5.5 cm radii of curvature. Offset was
varied from 0.5 to 2.0, in 0.5 SVC diameter increments. SVC:IVC flow ratio
was fixed at 40:60 and RPA:LPAflow ratio was varied from 30:70 to 70:30,
in IOYOincrements, to aimuiate varying pulmonaty resistance. Power losses
were measured at steady flow of 4 l/rein. Results:The figure ahowa that, in
the presence of curvature and 0.5 offset (0.5 cur), power losses peaked at
low RPA:LPA ratio and were higher than the non-offset straight model (0.0
str). Conversely, losses were minimal for RPA:LPAratios of 60:40 and 70:30,
and lower than the losses in the straight model with the same offset (1.0 cur
vs. 1.0 str). Thus, pulmonary flow ratio was a major determinant of power
losses in cuwed models, but not in straight models.
‘1l!!!!sstr: straightcur: curved,12 :0108 k kfr814 sir
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Flow Ratio (VORPA)
We cone/udethat addition of cuwature may ba beneficial only under
optimal flow ratios, but highly detrimental under adverse flow rstioa, making
its clinical application questionable. We believe this detrimental effeot to
be due to blood being forced to turn around a large angle introduced by
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curvatureand postulate that reducing this angla, i.e. flaring the connection
site, will reduce power losses.
-[ V.lid.tiO..fth. C..ti.Ci...~.ri.thri. th.
Right Ventricle in Hypoplaatic Left Heart
Syndrome
D.A. Schutfe, S.C. Caasidy, D.P.Chan, G.M. Schauer, H.D. Alien,
D.G. Rowland. The Ohio State University Columbus, OH, USA
To date, the conductance catheter has primarily been used for Ieffventricular
(LV) volume assessment because tha volume calculations make assump-
tions regarding the behavior of the electrical field in an elliptical chamber.
Given that ventricles in hearts with only one functioning chamber tend to be
more spherical, irrespective of ventricular morphology, we hypothesized that
volumes measured using the catheter would correlate linearly to true ven-
tricular volumes in these hearts. We measured LV volumes in fixed normal
pig heart specimens (n = 10) and right ventricular (RV) volumas in human
heart specimens from patients with hypoplastic left heart syndrome (HLHS)
(n= 7). While the hearts were submerged in saline, volumes were measured
with a conductance catheter end correlated to volumes of silicon casts.
Linear regression analysis determine correlation betwaen the two volume
measurement techniques. Volumes in pig hearts determined by the catheter
correlated with cast volumes p <0.01. In specimens with HLHS, catheter
volumes also correlated with cast volumes p = 0.05. This study confirmed
that volumas obtained using the conductance catheter correlata with LVvol-
umes. RV volumes obtained with the conductance catheter in HLHS are also
linearly related to cast volumes.
- z5~ ~25~,
—
PigCad Vdurns(ml) HUfS Ced Vokrme(ml)
Therefore this method of volume measurement can be used to derive
hrdices of ventricular function using pressure-volume relationships in these
hearts. Further studies of human hearts with functional single ventricles are
needed.
m104361 Developmental Changes in Ventricular-Vascular
Coupling in Piglets
S.C.Cassidy, D.P.Chan, H.D. Allen. Children’s f+ospitalarrd The Ohio State
University, Columbus OH, USA
Previous work has suggested that in newborns, ventricular contractility is
at or near maximum in order to maintain adequate cardiac output to meet
metabolic demands. We wished to determine the relationship of contractil-
ity to afferload in newborn piglata to determine if aftarload contributes to
the high level of resting contractility. Under anesthesia, 1 and 6 week old
piglets underwent cardiac catheterization using manometric and conduc-
tance cathetera to record simultaneous pressures and volumes at rest and
during isoproterenol (ISO) infusions (0.05, 0.1, 0.2, 0.3, 0.5, 0.75, and 1.0
@@rein). End-systolic elastance (Ees) and arterial elastance (Ea) were
measured from the pressure-volume data, and the ration Ee/Ees was celcu-
Iated.ANOVAand multiple Iinearregression were used for analysis; p <0.05
was significant. In 1 week olds, Ees fell slightly during ISO infusion (59.2 +
22 at rest to 41.4 + 9.7 at 1.0 wg/k@min of ISO, p < 0.05), whereas in 6
week olds Ees increased significantly (14.2 & 6.5 at rest to 29.1 + 13 at 0.1
@kg/rein ISO, p < 0.05). Ea fell in 1 week olds from 67.9 & 13 at rest to
36.1 *13 at 1.0 @kg/rein of ISO, but Ea did not change with ISO in 6 week
oids (29.5 * 12 at reat). Raating Ea was significantly higher in 1 week olds
than in 6 week olds (p < 0.05). In 1 week olds, the ratio EcJEeswas approxi-
mately equal to 1 at rest and did not change significantly on ISO; a significant
decrease in Ee/Ees occurred in 6 week olds (2.3 * 1.0 at rest to 0.83 +
0.2 on 0.2 wg/kg/min ISO, p < 0.05). These findings auggest that contractile
reserve, as measured by Ees, is limited in 1 waek old piglets. Additionally,
resting afterload as measured by Ea is relatively high in 1 week olds and
falls by 6 weeks of age. Resting contractility may be higher in newborns to
compensate for the relatively high restingafterload.Since external stroke
work is optimal when the EtiEes ratiois 1, newbornpigletsexhibitoptimal
ventricular-vascularcoupling in order to maintain adequate cardiac output.
D104362 Limitation of End-Syatolic Elastance in Evaluation
of Contractile Function in Piglets
S.C. Cassidy, D.P.Chan, H.D. Allen. Chi/dren’a F/ospita/and The Ohio State
Universi& Columbus, OH, USA
End-systolicelastance (Ees) has been suggested as agocd index of contrac-
tility because of K)kith load insensitivity, but it is also known to be somewhat
insensitive to changes in contractility. We wished to compare Ees to other
indices of contractility to determine whether Ees was useful for evaluation
of changes in systolic function in young piglets. Seven l-wk-old piglets un-
derwent cardiac catheterization for evaluation of left ventricular contractility.
Ventricular pressures and volumes were measured using manometric and
conductance catheters. Ees, dP/dtmax, and preload-recruitable stroke work
(PRSW) were used to evaluate contractility at rest and in response to graded
infusions (0.05. 0.1, 0.2, 0.3, 0.5, 0.75 and 1.0 @kg/rein) of isoproterenol
(ISO). Eea fell from values at rest during ISO infusions of 0.5 @kglmin and
higher, while PRSW and dP/dtmax significantly increased from baseline at
nearly all infusion rates.[m[m~n
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We conclude that although Ees is at or near maximum at rest in 1 week
olds, other indices of contractile function demonstrate evidence of contractile
reserve. In addition, since Ees, dP/dtmex, and PRSW measure different
parts of systole, one index alone may not be sufficient to completely evaluate
contractile function. Finally, Ees may not be an ideal index for detecting minor
changes in contractility in very young piglets, particularly when aftertoad
simultaneously changes.
-1 LVDySunctionafter Ops.Repai~ofSimpie
Defects in Infants and Children: Quantitation With
a Conductance Catheter After Bypasa
R. Chaturvedi, C. Lincoln, P.White, A. Redington, D. Shore. Royal
Brompton Hospital, London, UK
Difficulty in quantifying post-operative LV dysfunction has hampered its in-
vestigation and therapy. Optimal measurement of LV function during the pe-
rioperative period, with its dramatic changes in loading conditions, requires
the use of load-independent indices of systolic and diastolic function e.g
end-systolic (Ees) and end-diastolic (Eed) elastance. In 13 patients (11 ASD,
1double-chambered RV,1 supravalvarAS, age 0.25-14.4 yeare, weight 3.1-
46.4 kg) LV function was measured from real-time prassure-volume loops
using conductance and microtip pressure catheters placed in the long-axis
via the LV apex. Basal dp/dt~~X,dp/dtmin,time constant of isovolumic relax-
ation (r), and Ees and Eed (during WC snaring) were measured before and
10 min post-bypass. Mean bypass time was 41 + 14 rein, mean crossclamp
time 27+ 11min.
Results:
Pre-bypass Post-bypaas O/.Change
Ees(mmH@ml/kg) 0.34* 0.17 0.21 + 0.15 –40.7(p < 001)
Eed (mmH@m!fkg) 29.26 +46.94 46,34+ 94.41 5s.0 (p < 0.05)
dp/dtmw (mmHg/see) 1072 +426 1171 * 3s0 35.0 (p= 0.07)
dp/dtmin(mmHg&c) 724&373 775*334 40.S(P = 0.36)
r (serf) 45.0 i 1s.0 45,0* 13.0 lo.7(p = 0.0s)
Conckrskm:This is the first study to demonstrate the utility of a conduc-
tance catheter technique, in children, for the assessment of perioperative
LV pressure-volume relationships. Incomplete myocerdial protection wee
demonstrated by a deterioration in systolic and diastolic function after even
short bypass and crossclamp times.
m104364 Inhibition of Glycolyeis Impairs Ventricular
Relaxation But Not Peak Systolic Pressure in
Neonatal Pig Hearts
J. Joyce, N. Ross-Ascuitto, A. Waddell, R. Ascuitto. Tulane University Dept.
of Pediatrics, New Orleans, LA, USA
Myocardial relaxation is energy dependent, requiring ATP for the uptake
of Ca2+ by the sarcoplasmic reticulum. We hypothesized that, in neonatal
hearts, glycolysis is the major source of this ATP. Isolated, ventricularfy-
